Role of plasmepsin V in export of diverse protein families from the Plasmodium falciparum exportome.
Plasmodium falciparum exports several hundred effector proteins that remodel the host erythrocyte and enable parasites to acquire nutrients, sequester in the circulation and evade immune responses. The majority of exported proteins contain the Plasmodium export element (PEXEL; RxLxE/Q/D) in their N-terminus, which is proteolytically cleaved in the parasite endoplasmic reticulum by Plasmepsin V, and is necessary for export. Several exported proteins lack a PEXEL or contain noncanonical motifs. Here, we assessed whether Plasmepsin V could process the N-termini of diverse protein families in P. falciparum. We show that Plasmepsin V cleaves N-terminal sequences from RIFIN, STEVOR and RESA multigene families, the latter of which contain a relaxed PEXEL (RxLxxE). However, Plasmepsin V does not cleave the N-terminal sequence of the major exported virulence factor erythrocyte membrane protein 1 (PfEMP1) or the PEXEL-negative exported proteins SBP-1 or REX-2. We probed the substrate specificity of Plasmepsin V and determined that lysine at the PEXEL P3 position, which is present in PfEMP1 and other putatively exported proteins, blocks Plasmepsin V activity. Furthermore, isoleucine at position P1 also blocked Plasmepsin V activity. The specificity of Plasmepsin V is therefore exquisitely confined and we have used this novel information to redefine the predicted P. falciparum PEXEL exportome.